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(57) Abstract: 

PURPOSE: To provide an light focusing optical system 
which can converge a light beam on any of optical discs 
having different substrate thicknesses up to a 
diffraction limit, and an optical head device and an 
optical disc device which can record and reproduce a 
signal onto and from any of optical discs having 
different thicknesses. 
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CONSTITUTION: A hologram lens 107 is designed so as 
to allow a transmitting light (0-order diffracting 
light) of a light beam 3a has a sufficient intensity. An 
objective lens 4 Is designed so as to form a light focus 
spot at a diffraction limit an optical disc having a 
thin substrate 37 thickness (t2) when light beam 61 
having transmitted through the hologram lens 1 07 without 
being diffracted, is Incident upon the lens 4. Further, 
a 41 order diffraction light 64 which is diffracted by 
the hologram lens 107 Is focused onto an Information 
medium 5, and is subjected to aberration correction so 
that It can be converged to a diffraction limit through 
the substrate 37 of having a thickness t1 . 
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&(Dm^9t Wf&lr^) 6 1 a 

l(DW-9i- (t 2) (Z)»^^)^;X>fX^±^CIiI#fRB#®m3t 

y^AUVXl 0 7T'IiI#f3tlfe+ l<!?Cl@I^3t6 4li*f 
tlU>X4lCj:oTff«(*5±tC^3^5tk if 3 t 1 
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uyx(Dm^mi(DM.^.it, mmmuyx(Dmt lo 
im^^e] m^2~5(D^^'fm-'(o^\yyxr'ib 

S{4*^ra®ig(iS: 2 7 i^r S Z. i: 

im^w m^TMett=.iiim^-fm^(Dmi\^yx 
^^X'&^zt^^tt?>m)iyyx. 

Sf^srn d) , miW&^=^otLr^tmz, tm 40 

H<A.O/ (n (XO) -1) 
e)tl-5fi:t^^<D»|& 2 K 5 i>'r >7lsjitC-r5 3 i: S: 

[yyX, 
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ifi^/b^<f£^ztimit.t^miuyx. 

2] m^i o(Dmjiyyxx'&^x. 
msMmi'yxoiM.mt^t^uif'yL.oym-^ift-yp^ 

i&d^A-^f - y<D^\^>y^\H(mm.itm4mmm 
ma 2 mo^mm^m^m^A ^ - xo^MSuts ifs 

1 3 ] mm. 1 0 U>XT'feoT, 
Kfia^f!^ 1/ >X©A{i-t □ A®*&?A-ir - yUi 

[ft#:S 1 4] 0<DM^\yyXX'&-oX. 

mmmi'.yx(DM.m-^t^uif^2>,<Dii^'j-;-ift-yf^ 
b, 

\^-j^\zmi>mm.<Dt^(Dm^ti^. m^f-m-ym 

^^A^-y(D^i^-j^mmm^mii'^^mmm 
izuit^^m^'jmmmxii, ^\^y^\H(Dmm 
-ft**', mi4moio*>2mt3mm^mi)'i> 
t£^2mmmv<X'&^). 

mi2m<Dmm''Pi^m^j'^9-y<Dmm^Es. 
\^z:k^<mi>zt^mitt^Mm\^yx. 

immi 5] f|^^6tt^i7®^^-rtl*^^D*ftl^> 
WiB\yyX, 

{mim 1 6 ] mm Gttzitim ^tM^o^msuy 

XX'&oX. 

mimiuyx(Dmti>t^u^'7i>^iimm!m^^ 
^^£&mLhizjm.-^ti^&m<Dm9m'f-X'$>^zt 
iimtt^mvyx. 

mmi 7] mm.2~i Qm^tnii'Oimsiyyx 
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[ff^^Sl 9] |f#^l 8(Z)*miU>Xt'*oT, 

!^vyx<Dmt^t^u^vAi:mbtzZtirmit 
ti>miuyx. 

iS: (N. A. ) *^M'i2>t;®S:-^ti'3.i;5:miit«>*f 

[If *5 2 4 ] lt*a 2 2 ®^ U > XT'feo 

^^t±|5g|S<^(Z)J^T'fe y , 3J^ n ^7 - > A< 

^m^t-t^M^i^yx. 
ifxim*m^£^:it.i''^tt^mji^yx. 
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ntt^mi\yyx, 
nht^mix^yx. 

T'&oT, mimii^yxmt^wm.(nmjM.\t. %m 

©b^X. 

[ff*3a2 9] »*:al~2 8(Dv^-r4^?!)^(Z)*^tll^:^X 

T-feoT, iJf2*ft)U>XlCMUT|lI-©{WlCM!((7)#. 

$^lT^^-5J^^%l/>Xo 

[»^«3 0] il#]S2 9CD*ftll/>XT'feoT. 

n ^^h,\tmimi\yyx\zn\^xn-<m\:.wm^ 

BSM^>X{±|ffiBjt«ft»L'>xcO:R^i-rs*n a© 
1 2®if^saiJ®±ic)¥;K:- 

XS:jljgt-5i:a«^ffi*^e)ip:$t I0«^g2»ffi±tc 
)t»^-AS:*3fegSJ:e){Cl3ft3txTJ3';, t2<t 
1 T'fe-2> r i: Smi: -r 5*1* b >x„ 
[»#a3 1] ffi*a2 9©*t<feU>XT'feoT, 
'>i&<i:%aSM^>Xi:/^ni^5i:«S:ft^iU ffffBj}^ 
n i^5A«tfiSjiSf#)U>XlC*tLT|Hl-®{ilC^®,#. 

BtfSi/>Xlittjiajt<ftiu>X®*«|-t5*n 

X?:aii1--5i:Sffi^®*^e>)¥S t 2 (^>»#fBfflt®±lc 
)tlf-AS:^)t-etSJ:^lC|2tf^tlTi3'J, t 2<t 

\x^i>zt^m.tt^mi\^yx, 

[it*«3 2l SeW3t2Si;*tifel/>X$:A{iU 
Sdia^ffe i/>Xii»#3S 1 ~ 3 1 cDv N-f 4^*^a)^.u> 

XT'fe'J, 

[11^3 3] fl^as 2®^Jt^^^T'$)oT, 

mi\yyx(r>m^xih^wm\^yxmunz. 
m&^^-i^o^^'iMo^mmziic^x^^fx^oiim, 
mz.rA^9\-nn^x. msmi^yxommmxia^ 
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^A(DJgfi&SnTV^S1ISi§!c^DS^^(Z);?^!*AH 2T'&53 
>J, t 2ttn>;'?i' hf'-Y>^^' (CD) (OStg®J?«^J: 

[|f*a3 7] ffi^^(D2acDaSJ?*t 1 t 2{C 

i:, 

[ft^aa 8] '»^{^s®2a(7)S«lf*t 1 t 2tC 



4) ittHV 8 - 6 2 4 9 3 

6 

mas* fcii^spmasi: ©ss^p ^mm u 

^ S A'lfflB-^® V MB&^x-fe i: t {cHjfeT 7 - 
[»#«3 9] «^<*02S0S«i¥*t 1 i: t 2{C 

friB1fS^5:lEie$-&SlHBg^Si:, 

20 m-ttditmrn-tdimm^mh^ 

2T'*^i;^^e)«^5:iSlabfef>. atg®Jfi5*t 
^^3 6Sfcii3 i(n\.^-fv^im%'f-i-7^>y'^Wu, 

[»*a4 0 ] -^^ft® 2mr>wm3}- 1 1 1 2 ic 

i:, 

^3 2Sttt3 3 0DV^■ftl7!)^(Dftit3f&^3^i:, lulB'l^g 

[|f#«4 2] Mf3^i:. laflB)t3S*^e>ajlt$tiS^ 
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[0002] 

iC^77^;i/7-VXi', $e>{Clix-:Jf77'f;i/i:ffl3^ 

[0 0 0 3] 04 9(C, S'^A^tC^LilffFaiSUt 
20 (iRfM ¥3-4 6 630) ^/\>v KI§g®fll^S:fie 

m\thx^<t, 

[0 0 0 4] 04 9{Cfc^^T. 2 li^ji^Sft 
ftJtp-C'fe-S. r®)ta«;ft^e)ffiitbfc)^li'-A3 (U- 
if)^;) ti, 115 0® (a) ttz.\i (b) (7)<}:-5tC*|^U 
>X4 i:-#:ftStt!tyu-X<b*ai^5Al 0 5 

AMU '»^f!jJ5±lC^$4%S. «^ft5T'S*f 
btJttf-Aiitji:®)mS:i£tcfefoT (^) , 
□ i/"7Al 0 SJCAIft'S. r®3fxni^5Al 0 57!)^?3 
30 ^C-S^® + 1 ^i(Sm% 6 ti3¥;^{fi^ 7 (CAIfTS. 
y&feai«l7®m:^5:?IW-r53i:lcj:oT, ■t^-3i<M^ 

[0 0 0 5] /^ni^7i»i 0 SA^yu-x-ftS 

tiTV^-SaSli, ]6J[lifJt2S2A^e>1f^«:5/xSS^iS& 
\Zl&\^XtsU^'yl^l 0 5 A^tie^t «>^'5:li»f3t 
7!)\ ^^f^i5T'SI<fbT)t1^aill7(CAlt1-SZ:i:^: 

[0 0 0 6] St*5S^ii)t^®iilCtj^St®T' 

feSo t»feRfflt^e)nTtfc)t^^®*ftii/'>x{±fc 

40 11 1 o®a?^,® Ir^-tS %®-C'fe 'J Ji.^srgESl^ bA^I^ 
T*t&V>%®T-$)ot. 
[0 0 0 7] *Ac*l§WiS3tiSS®C=b«^te5%®T'fe 

i|i^ftfd:i:*®sm±fC«ttt®W5:^bT7 

III-IV^t^^»$:fflv^tB;M«I^SS (I 
II -IV compound microwave circuits) •"f>3t^^^^-f- 
(opto-electronic detectors) , H^fkl/— !f— (solid 
50 state lasers) ^i:■®iSgXS^CfcV^T, ^«?)ft!f4® 
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[0008] 

±ys^\^-L,%:WHzm^m%^^<^^7'^ ^^^^ 
(NA) <■tS:lilA^f^$4^'TV^So -e® 

NA=0. 5. S!Sffl]?*-t 1 = 1. 2mm©^i:, H 
l5a(?5^;i'hfF^SS:t§S!'iftf-ti' NA=0. 6m 
lCti®K<?5J¥*i t 2 = 0. 8 mmtC'tniJ^I' \ 

mm \z^\^-i^(D^Mt^mie'^'mmmtX'(Dm 

[0 0 0 9] ±IS(Z)afi*^5>, iSSjUCO^X-f Xi'T'tt 

lUIS$^lT^^•53>'/'!i'h■r'f (CD) SrtJtotb 
fc^«D-mP)Wf^ X^ J: U t)?>dSm)i«^S)tx-f 

[0 0 10] ^StC, ^*T-tC»e>^l•CV^53^'^'V K 

mmt^ z. t LA^T-s&v \ mmmmxmmz 

(*?r±0, ImmRhM^) O^tx-f X^^-^-V^ 
[0 0 11] -ezit'^^B^T'iiiiaroi^tc^i!^, SiS 

±{zmm^t.X'%\^-.Ui:^^t^::it(DX^^m^ 
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[0 0 12] jt^SS^lcov^Tli, ^^M^^?)4^T$ 

mHbf)-^X'^-r, mmtymjji^oy^mti^hv 

[0 0 13] s^^Slco^^T^i, ^i^M^imizm 
%(Dn9-y^WLL. z(D/^^t-yty^h-7xi7(D 

[0 0 1.4] 

[^S:ft?9i-t-5t«?)©*©] :¥-mXitJM(OWm^ 
tt^a if^i^uyXom^-^ti-^fi'^^Ji^^-^M^ ^y 

^t^(DX'\tf£<. ^o)m&m (oikmir^) t^ox- 
\i.f£\.^zt^mttim^m}iyyx t^^^miz 
u ttz. -m.oim^sw^^yxttsuf'yuvyx 
©iiiI*^*)■t^*^e>;a:5^^*f^l^>x^cfi^^T. mm 

ifmMsl^yXliimit^Uif^l^ U>X(D^)t5:J?$ 
t 2®aS5:^offi«{*0«?gf3$SS±lC[iI^PS#* 

1 ^km^yttiW-^ 1 1 <Das5:if ^if^^t^^wfgiH® 

MclWfPSI^t T'Jtli'-/*5:*3tT'^S J; {CfStt^ 
tlTfe'J, t 2<t lT'feSri:S:milt5S^*fife 

<^\/yXtt>.nir^i^uyX(Dm^'^t>-\it)^>b^£^^'^ 

if 5 A i/y Xom&^-km^ 1 1 co^&jf olt^^: 
CD«#IE#ffi±lClItf X'^ii- u^m.x%^ i. 

if^2^]yyX-h^'b>m^t^+ uk&^fMW■^ t2(D& 

i.m^X'^^itizmf^nxi^''), t2<tiT'fe 
^zLti<mtt^m-^m!jiyyx. ^:v^^«fi^^cu 
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At.^yA^h'r^T.i^ (CD) mS®8B^S®tf>y 

^feli. IB^Brtg7S:g[5^Si«®©^*tit 2 (o. 
4inm~0. Smrng® X'&^tiK \^-jhB(Dm^^ 

ixx\<^^mmtmi<Dmf-ti^t 1 o^i. 2mni) T'S> 30 

(CD) OT®ffia3M5^S®i^>y hC*^*»J, ItiSat^^y 
^liWS.O^m^tf^t'^XtZ (0. 4mm~0. 8mm 

m) X'h^zti:<mtti>mmif' (m=^:^ 
its ^'iT.';}^^^^ \t. m!m(ri2moymM 40 

•fe^vhtSi:, t-f±faro)tf=-f x^' (tt^^^^) ICS 
?£:e.> ^©iP*t 2lc^fE:bfe^?^JJ19?:^f-5 50 
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«:iflCJt/\<v KiSSIrSl^^U !!>Ctc, S^OjP^t itc 
[0015] 

(1) Aftf)t®-Sis$:iEl#ft-5*ai''5Ai/>Xi:*ft; 

VyX^m^^t>^thZ.t\Zi:':,X¥kfAhmm (t 1 

i: t 2) w^x-f :5;^5'±ic-ttv^tillSrPS#{c* T'ftJt 
5:|I^T't-5), t^W/^hX/yXO^m^^mtl 0 0% 

ms.^Mt^-t^uf'yh.x/yxtmi'^yx^m^^t) 

<t^z.ti)K'^. mmM^^m<X'^^. 
[0 0 16] {2) t^u^^h.vyx^ai'yxtLX 

[0 0 17] (3) *«ra(Z)2,t.?su>XS:Mt^T)t'\ 
(0 $:^lCfflv ^S 3 i: IC J: y , 'pf£\ ^3S,}^MX/m. 

^m^<o^^ x^<Dmm.^-'^o)^'^y Fiss 

[0 0 18] Stti, *l6^(7)2.#.^.l/>X$:fflV^T^¥; 
's^F^fiSr^^U taa^m^iai;ilfc1^ffi^S:2^ 
^^S:li:^cJ:^J,. CD;ii^S^g^®JPv^ (t i) 

yt.i'ttS^^^^TVV SS;Pffl«V^ (t 2) i^SSJtf' 
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[0019] (4 ) iS^SObf-y h<Z)&sa%\ * t=. 
li, ffiiJnllB^ias^HiS^Ojf^lit 2 (0. 4mni~ 

0. 8mmms) T'fe-s^^ m^mmt^t^i^zm 

WRO^m^iitl (Mil. 2mm) tCtS= ZltllCio 
T, l!J*(CS«(Dip:*tt l(Dg|5i5-$:S«<Z)^^^t 1 tC*f 

[0020] (5) S«©Jf*7bH 2T-feSZli:S:WJ 

mm»±mizm^Xt2 (O. 4mm~0. 
Smmgg) hl-'S. ^(0^7^^ T^ f^Mmn^t^^ 

ilA^T'tSo -^L-C, WR(Dm^m 2-C'fe5i:V>^1f 

[0 0 2 1] (6) ^tx-^xi'Sfiic, mm^^vi 

5^:v^^W^5:|giabte). ^OiP^t 2^c*t^5Lf- 
^.^.0MS:^TV\ mi<Dm^ii^t 2X'&^t^^^ 

2a(3!)Jfi!*^(?D^O*x-f Xi'Ol^S^S^SfC 

[002 2] ( 7 ) % f ISSlCfeV ^T. 

W^?ii:*tC3¥;/\'v K5:I6*^U ^k\z. SS®if*t IIC 

-oxmm^^m,^. mm^o^wms^-'mxkm 
btii^w?:^?^). tf-, mm^(riwm-'^mk 

m??.SU192:^ToTS&bi^lt^, ZltllCj: U t^T(7> 
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QiWh-aymmWr^ 7s ^ Oleosa $:^S(c^f e) r i: 

[0 0 2 3] (8) *l6^(D.«iffl®l/>Xii, ]^ 

-&to-&6z:i;A^T't, 2o(Z)¥ffil^®^5:|BI^;c|^T* 
[0 0 2 4] $f>tCdxni''5Al/>X5:^l/-Xft-tS 

[0 0 2 5] SiSJtillHl^JtT'^-tl-rtV^*^;? 

»(DSS5:abT<feS:i^ts»^ii. wm>m-<JM 

[0 0 2 6] $e>{C, *l8^(D.®«l/>Xi;g^U> 

S 2^ffl±®P^;^^$:ll^lc|^tSz:i:*^T-t€)^ 

0 [0 0 2 7] (9) ^Ig^WZ.'t^JiJa^U^Xtfc 
\tZ.(Dm&m ^>X5:ffiV^A- 2,#*,m^a^S:ffi^^fcS3^ 

fS, *|6^ro^)^ST'^i2,t*>(7)^^S:ffiv^^© 

10- T'tS. 
[0028] 

[USSW] J£i^T0S5:Mv^T*IM®llite«i!l$:^iBH■t 
€). iaili*:|§^®^l®I^^J®«fiK0T'feS„ 4(i 
^?t!{&U>X, 1 0 7tt;ixni^5Al/>XT'feSo $e.lC 
4-xny5Al/>Xl 0 7 5:01(Z))tfftSlfiI*^e)Bfc05: 
ia2lC5^t<. ^l-xni'^Al/^Xl 0 7(±, %\^-hZ\Z 
^bTS^^:S«9^CJ^^SS^^'TV^T, *S^-a-^->1 
0 7 aAm^B^T'S>^A -e-^^'t^t^e^J-feJ^fSti^f^ 
1/^X4 i;M3i^l*IT'-SS:bTV^5, d-Nni^5Al/> 

10 X 1 0 7 ©+ 1 ^m¥\%(r>m!im\t i o o %9mx-& 

)tb:-A3 aOJSiiJt (Or;JclHl«f)t) 6 1 a=fo3^^ 

;jxai^5Al/>Xl 0 75:01{Ca^btJ:e)lClHICiJ^ 
tC«toT{^-rs^{Ctt (l/'J-7SD IHCi®]ff$h 
^h<X/ (n-1) i:v^■5J:e)tC, J;tJ/h$<-tS, 
■r^it)*)*^-?^^ 1 0 7 aT')ttr-AlC-§^;i€>{!a^ftCO 

lita*?: 2 ;c J: y < :i i: \zi.-DxmM,\zm^ 

®a^^T'S)-5o :ioJ;e)(C;j^ny7Z^U>Xi 0 7(Z) 
50 i:•c!)fi[S^cfc^^^•t=foSJ§)t*^5fe^)•'i:§^^:^foJ:.•^)^c■t 
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ActOT'&So EI3^cfev^T;*-f>^-:^3 SOA^IB® 

[0 0 2 9] ;ii3, SSIC f^J t^^t^M^^^t:. 

•5= 

[0 0 3 0] $pj{C3}Nni^5AL/>Xi 0 TttmiJH 
4 tCa^bfe J: (cy U-Xfb-rS r i: J: oT^^J: 

[003 1] *|^^?!lT'tt*ft)l^>;C4 it. MPiSN A 
A^O. SgiLhT', 01 (a) \Z^ir^ol^> •^sXXf'yh 

vyyci 0 7 SrHSfSti-f ic^btittf-Ae i 
MUtt^tc, SffiS TcojS^!* (t 2) (D«^^^ltr'f :x 

^^TV^■^.. *^MT'tt^Nn^7i^l/>X10 7 

1 0 utmii^yxA izj^^x^t^m 
□ y5Ai/>xi 0 70^&^■A•^f->®?^^£S^^Tv^^: 

V^gP^l 0 7 bT'li[lI«fA^±<|2z:i-f, lSNA(Z)*3t 
[0 0 3 2] fjilS. 02(7)*&-7-A-^f->l 0 7 aOOOJi^C 

(Mmt) (Dmsm'T-^-^^-y'^o 7 aicio 

T. *&^/'?^f-><?5*v\fIJ|!cl 0 7 b®Sji3^;«)fiCffi^ 
hi; <? e> V ^ (C-&t)-& ■& Z. i: i o T*)t'[4il 5: It 
s:ii:*mbVN, ^zx\ m^li^ iai(OJ:e)iC/l-Nn 

U>X 1 0 7 a - > S: U 'J - 7MlCt 

3plQ<^VN(7)U"<MC*&d^>'N"^f->CD*VNfKl 0 7b 
2til®x«v^>ir (X'v^>ir^Shii:h2) tCj:oT 

yt'SyiC J: »J , *&^>''?^« - > 1 0 7 a ilt&^-A'^! - > 
OD^&V^ffiJgcl 0 7 b(DSj®)¥i®fiaSS:»lSl^l:^<t''^t- 

[0 0 3 3] H5lC5^L;tJ:e)^CPi®^^<»e^J^ 
05 (F) IcaaiT-a^bfeStSJ^^rieffitbt?^ 

%:h<X/ (n-1) ^:V^el<J:e)^C, <j:U/jNS<-rs. 
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2 TT «fc »J < -rS 3 i: tC«t oT^^lC^T'^ So 

-5. iiticNia(7)^a^(Z)iii®i^®KifE?^o©^{iii5 

^tz^XD^ix/ ( (n-1) -N) i:tS«:i:*, ffi 

[0 0 3 4] r;>ClC, mi(7) (b) ^IfiWCkoT^g 
NAT'SSS 7®;?^^ (j?$t 1) fflfffiiftc5±tCll»f 
l5S#lc*Jfe;^^>v K 3 8 b ^m^X'^^Z-fk^t. t^ 
10 ny^AU^Xl 0 7T'liISf^tl/t+l?>:[lISf3t6 4t± 
^?ftlU>X4{Cj:oT'l^Eflc5±tC^$nSo ZZ. 

X'+ 1 ?>j[iijf)t 6 4 jijf $ 1 1 ®ss3 7 imbxmx 

e)«:JRMffljE{^«S:W1-5^Nni^5Al/>Xl 0 7®|g 
mWit, «)t;«.d<«y h 3 8 b A^f)l8iirr5« 
MjStTiWS t 1 ®Stg3 7 5:)®!^, *f*l/>X4 S:S 
iSU d-^Dy5Al/>X10 7$:Jg^!S;U■tV^5j®^^ 
9$:Sjibfe)ttf-Ai:. 01 (b) ©3tbi'-A30fi 

20 Al/>X®*S-f/N°i?->l 0 7 a) 5:f-tS-ttlifJ;V>o 

A (CGH) (r>^f£i^^zi■DX^^zt^ui/^^2>,\yy 

XI 0 7%f^T'tS. 

[0 0 3 5] 30J:e)^cAl^3^l<^-^^i5S:liI*f■rs;^^by 

5A 1 0 7 i:3t>t^b'>X4 S:ffl*i^i)ii:SZ:i:(Cj:oT 
m^^^WSM (t ii:t 2) (D^-<xi;±i.z^n^ti 

mifmmztxM^^t\^fm7.ii<v hm0.t^m(D 

30 [0 0 3 6] :ir'r% 3^nif^AU>Xl 0 7lil/>X 
5:^ ©T' 2 oC0,a*.©3tfft;^ [filOffigliS^ 

t«ftfi:^(D,^#.S:^^.i:t5)tl^- Att:^S <;£*^o 

^tJ, 01 (a) ®J:9lCffl^#5 l{C*fLT*3feX 
;Jf-V S 3 8 a f)^^mmiZ$>^ t^\t+ 1 r^lSffJt 6 
4 \imm» 5 1 ©1f^f2itM±T'(±;^^ <l£A^oTS 
Uf^S4tClii^$:-^x.?fcV^ 01 (b) ©#^%^ 

40 XJK>y hT-1f^©fE^S*5:bTV^Si:^tCffi:&©*.^^. 

<fiEi^ll4^Ci^S:#;l«:V^«^C■t5^^:*^C^i, 5 0 At 

yn^VT^x^ (CD) ^u-ifx'fxi' (ld) 

t lAU. 2mmgST% B?eS)t-f ■< X ^' 
©atS)¥t2l±0. 4mm~0. 8nini*^ai:#^e> 
4x-&z:i:*^?5. )l?ftlU>X®7;t-*X-!J— /Klff^5:a 

titltt2OM0. 8mm@g$::^$<®X.^V^3i: 
50 A^LV^ S^oT, 01®^^CS^NAT'«^^«S(C^ 



(10) 
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2K^MlMJTm.\i 5 0 At mJeU: 1 mmi^TlCtSo -3 
[0 0 3 7] ;5:i3*IISiWci3VNT, ^fxa^^Al^^X* 



* 1 0 7«:tau>Xl!lclS:ft1-S3i;fcBltlT?&5. ZO) 
ffirf^$:ffle)ri'^^x-^(Z)BfflJffiH$:#x.T, 0. 5 

[0 0 3 8] iSSAU 00^0*0 y^AU^Xl 0 7 
CDJiL^iEilS: f h o e 0 tt^t. 1 (D^®*. 

*«lf hoe lit 

f hoe l = f hoeOx;iO/;Ll. . . (1) 



f (;i 1) =f (;iO) X (n (A.0) -1) / (n (A. 1) -1) . . . ( 



2) 



;i 1/ (f hoe 1XA,0) + 



85 J« [0039] ^ (1) i:^ (2) J:U 
(n (A, 1) -2) / (f (10) X (n (X 



0) -1) ) =l/f hoeO+l/f 
i: 1" -5 z: i: ic J; o TfeJlX^coffliEv ^t>yp^miMWE^ 

[004 0] Z1Z1T«A^< il^ ( 1) tnm^, 
iEil3!)^<'5:U, ^ (2) T'im^J®illA'^<^j: 20 
fhoeltlf (1 0) (DiEft&l^biCbTS 

(3) mr~t^'!}izw<\t^mbm^?>(ox'$>^, 

ttz, ^ (3) ;!)^^tCfigg3if-'SJ<i;*. feiRMli:*: 
[004 1] z.(D J; e) icd> 0 MitaSf^^-t'feS tz 

mm^yxi^^L^m^^t3'^^z.tKi-Dx^b%: so 

(c, t^aif^AuyXit^^o^m^tzi^^ MT-M 

-D.Faklis andfl.Morris(1991)Photonics Spectra Nove 
nver 205 & December 131 (-rV-. y7i'^)Xt3i 
A, ^'JX (1 9 9 1) ^^h-i';^ ;^/^irh7ll 
^■^2 0 5/<-i;S.t)fl 2>g^l Zl^-i^) . *SS2 
-M.A.Gan et al. (1991)SPIE Vol.1507 pll6 (xi^ I 

iiyj& {199 I) :1.x. 15 40 

0 7#1 1 , 5:11^3 -P.Twardowski and P.M 

eirueis (1991) SPIE Vol. 1507p55 (1^-, l-t7-F'?X 
^t\^-. ^•^;i/X-fX (19 9 1) XX, f- 7 
-f, -f- 1 5 0 7#5 S/^^-y) ^'jJt'tCfiV^T^Sa^ 

[0 0 4 2] ;^ny5Ab>Xl 0 7®[@iW^^{c:oi> 

x\tmi(m y , + 1 ^JcmtfjtOTisBf^i^ti i o o %* 
^C2is|6^09 2,#.$,^'>x^:fflv^5»^^i^- uxmm 5o 



(A,0) . . . (3) 

lUfji^s: 3 0 %~ 7 0 "mrnzt^. 3 -rs Zl tC 

j:oTCD;&i:**^(D;¥^/^ (t 1) nrr-fT^^h. S 

^g^cDiPv^ (t2) n^m^y"^ x{f^mcm^(D^ 
^m^xmm^^nozt-^X'^^t\'^om:i)^& 

[0 0 4 3] tfz, CDt£i^mMm^' (t 1) ftT' 

-fxi'ttS4©*4Tvv msMo)m^'> (t2) 

(D 2 vyXhM ^ ^5«^ti+ 1 ?^Il#r)t®liI#f^* 
S:3 0%OTc1-S. z:e)t^3i:lcJ;oT, ^ni^9 
Al/>Xa)Si» (0^?jlHWf3t©Ii»fa*) tl^±^^^tz 
tb. miM<Dm^^ (t 2) ffi^S^-f xi'icffi^l^ 

^m^ommm oftv"^ x^) ±/\<z))^®»ii^ 



[0044] EI 6 2 ®|gSgM5:^-ro 1 0 

8 Miirsn f^u\yyxx&i>. *llffi^ii«T®,^j!)^^ 
5 A b'>X®*&^ A'^ - > 1 0 8 a 5:jt«fif& U>X4 Ica: 

■cj^fiKb, rtjiai5T'ii[ii#f^*$:]«<, v^mm 

fO,titsXl>f^hVyX \ 0 8 5:iI6lCa^bfcJ:e)tCIHiQ 
J^lCj:oTf^1--5 (l/'J-7S!®) ^tClilHia® 
]«$hS:4MgI5T-^ife*^^^fc{B<bfe^J, Sfcli, 7f> 

ahWBrffi^tCbT, WJiST'tt (A) ®J:e)tCa> 

\% (B) fflJ;e){Ca<bi:t5Zl^tC<j;oT/M*»f 

izioXtsa^'y^^vyxi 0 8(D^MBX'\mifrti^& 



19 

t »J@z:e>-f, iSNAOD^)^xiK>y h 3 8 &a)^1f^ 
r-7'f-;i'K>''?i'-> (FFP) imiO (a) ®J: 

A^oT'>^b-fo#<CD)^$:lHlSf-tS3i:lCj:y, ^ 
3^6 1(DFFP*^07® (b) ©ig^lC;&«i)e)A^'fc%)®tC 

3 8 llij:y-fl'>'5:<fflI^53i:A^T't, *^«»J(^ 

[0 04 5] tfe, j}Nni^5Al/>Xl 0 8(DS^J^ 
5:I^M§PT'li05<7) (C) ffitSlC a = b t: UT, 

^^h\^o^^^mx. ^mi>x\tm(n (b) 

[0 0 4 6] ^1>jigP^COV^T^i, a<bi:UTa$:^1-M 

8l5^^ilTc^^c^i:/J^s<u a*M^@ii'5sgffl< d 

^:ofci:z:6T*ia5(D (D) a)SS{c2©ropg 
S^^S?i®^tCU $e>^C^1>;SSWC-^I.^T^i, (E) (Z)• 
;^{Cbl<b2i:L/T, b2$:^c^fe'^i;4^S< b-C>^5< 

[0 0 4 7] tJ*>5^. *||^swc^3v^T=bAl^3^®- 

ffi*i^t)-&-2.3i:lCj:oTM*Sa«^ (t 1 i: t 2) 
[0 0 4 8] *ni''7Al/>Xl 0 8©IlI#fS&^{COtN 

TtttsiBoay, +ij^ta«f3tc^iHi#f?ii*ttioo%* 

®#f^^S: 3 0 %~ 7 0 -r s 3 i: tc 

J:oTCD;it•atg;f®jfV^ (t 1) ^^7^'7^, S 
«i?®»V^ (t 2) ]iSS3tf='f 7.i'%llIi;gS(Z)3tt 

[0 0 4 9] ttz. CD^il*affi¥<^;fVN (t 1) Jtx 

fe, Sfi»®^v^ (t2) ]ga5S3tx'f;'>^tcffiSiai 
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[0 0 5 0] ;ii3, *ie!fe«i!l®J:e)lca|gjPt l(C*ff5 

tf^iz^KWrPt^tcMz.. Stgjf t 2(c^jSbfc)ti^- 

(a) (Dmz. ^^)®M(Di&\,^mmtX'm}\yyxm 

PP*I(cm'Jiitr> -fit)*., ^M(Gmnmt^ Ai:i<.^ 
<t^. ^LT, +H^IiI^3tffl[aSf?§&^S:E8 (b) 

?a^5:Sl<t-5i:iSig3t(CJt*«ll8 (C) OfillCf^- 
[0 0 5 1] Sfjfc, 09tC:^-rJ;e){C, 

>X1 1 i<DPiM3izi-i.7)^u^=yi^i/yX(D^^^-^9- 

> 1 0 7 a (tfciil 0 8 a) 5:I2WT, ^l-MSPlCtil 
1 1 a.~d^(D^o\zmMm^riyVU-)\/-t^tzl^<D 

T% Sii^IEIIJgcl 1 1 a~dO*&^-(Z):S|p]$:t^T 
m;5;6^1^ICLT, m^E^i^l l l aX'll^fbfc 
3t7!)m^i^X4 T*||)t$nTtf^mc J:oTSM5 

X. ^mmEmm<Dwmm'^m±izm^t bxmx 
■t^mm<z.ti)^x^^t^^om:-^n^:itti^x^ 

[0 0 5 2] m3<Dm&mmi o ^rMv^m^ts. 

^^MXiitmiO (a) (D^(CJj^ni^7AU'>Xl 0 
9JCj:oTlISfbt+irXliI#fJt6 6*^3 7©i[* 

1 2m^^wmmz i^zMLxmrnrntx-nm-^ 

€.<J:•?^C^tS^^TV^5, ^LT*^U>X4li, 01 
0 (b) (D^^\cmim If^^MLtzt^iZ. S«3 

7oif*i (t 1) <Dm^^^^x^±izmifimm>^% 

(i, *3t>^4<-y S3 8 a.pibmi.t^m'^ti^ 

ffSt ICDSffiS 7$:Sji^, *)^U>X4 5:^U 
/}->ni^5AU>Xl 0 9 ?:ilgfi&UTV>«>]g^Sfi9 
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jgLfc3tl^--^i:, 010 (a) (Dy6tr-A3CD(Sffl® 

a *<m3tX3j<>v h 3 8 b J: U =fe^l/>X{l!llC+^mvj 
hglCti, /^ni^^Al/'^Xl 0 9(illll 0 (a) \ZB 

jg^JT'lii^n^^^Al/^Xl 0 9A<tau>X#ffi$:if*> 

NACDft)t:;<.)}<>y h 3 8 aS:#S«eKT?fe'5fc**ttl^ 

tz. 2 Ji.^.r^i{BltOMS: 1 mmmMt X'i<^ < tS 3 i: 

If T)t3MS:/J^^5 < t' t, f^mfC^S:^ < W£ 
>X1 0 9S:i!]il/>Xi:bTffli'^a®"t?, llfjiLfca 
[0 0 5 3] -r'&t)t>, *ny5At±llI^?-T'S)5fe 

Al/>X«5pffiMro^-?<0t«), gM-r-*sttict)@n 

[0 0 5 4] d>Di^7Al/>Xl 0 9(^[iI*fSi^tcov\ 
T^id-^^^^52i.^'>'Xl o 7-^d>n^''7Ai/>xi os 
i:|Bl!^tc, + 1 isJjHSfyfi^HSf^lJ^ii 1 0 0 %^mx'$> 

^5:3 0%~7 0%mSlC-t-5, z:e)-tS3i:lCj:oT 

cDfjiifmmom^^ (t d yt^-f:^*'*;, s«wa> 

(t2) KgeS)tx-<Xi'%I^IUSS®itft5:ffli'^ 

fes. *fc. cDf^i^msmoim^^ (t d jtf^^;^^ 

liS^ro^^fTi'V «®?®«v^ (t 2) ^S^Sa^fexV;^ 

* l/>X5:ffiV^5^l±+ H;>:lgIJf^®IiWf^5: 7 0 
X 1 0 9 CQ+ 1 »;ll«fJt<^ll*fJa^*^:^tVNm ®S 

mo^m^^ (t 2) iS5BS)t-r-<^i'«-i^a^*^T^i^ 

[0 0 5 5] ^e^lC, :?KJia5T'lillWfS»?:^i<. * 
fe, |^^g|5T'li+l?>:CDlHl*^^5:Wc®<te3.iHC 
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ft5:<}:y#-<f •S^ilA^T'tS. ZlOfetolCti, 

3}-^ a ^''7AI/>X1 0 9 5:01 Otc^UfeiejiCIHIdH^ 

$hS:P«3jssl5T'^^fe'^fc^i:^£<L.fey, tfcii, 

i* l/>X 1 0 9 ®ffBJ^&EI 5 tc^t i icisge 
±(5DBTffiJ^lCL/T, :51>mi5T'i± (A) (D<J:e)iCa>b 

tt^^tiz^^xi<.^r£m^i&&L, mmt 

(B) (Z)J;^lCa<bi;^'Sz:i:lcJ;oT/jN$^W^ 

^mit^o z<Diio\z9\-M^x\mm^^m^^<. t 

i oTd^n U>X 1 0 9 CD(^JiST'liIlI#f*^fe* 
»JjgZ:e)-f, iSN A(Z)^X/}<<y h 3 8 a©y6l;5!)^< 
«:6i:V^e)^»A^fe-2>= S^jIC, Al*)f6tr-A3CD7r 
-y^-Jiy^m-y (FFP) *W>^^^*^:bT^^ 
5 i: t ic^l^^gp*^ i, 4i>i:^SPtcifii*^o T'> b-fo^- < ©3t 

*^)i%©{C;&S= «!oT. EI3?:fflVxT$fetCiiWbfci?- 
>f Kn-:/3 8 1 liJ: U-M^^^'S:<ffllx.5Z:i:*^T'^, 
*l8^«f!l©^>XS:fliVNTfiMUfcy6'\>v RSaT'ttlH 
«iS*$:m'5: < ^ r i: A'iT't 5 1 v 
[0 0 5 6] tfc, TfND^y^Al/^Xl 0 9(D»T®^ 
^H^-MMX'im^Oi (C) 0«{Ca = bi:bT. ^^J^g?S: 

^^t\i^o^^mx. WMSPT'tiHS® (B) 

[0 0 5 7] p<3JiSl5^CO^^T^i, a<b i: LT a SrP^jf 
aIS{^i:•^t'^fc'^i:/J^$<U aAM^fflll75;g|i< (i 
AtmSS) iiiofcilZ^T'iaSO (D) 0^lC2|SiCD|5g 
M^^^TffiJg^^lCU $iolCt*IjSgI5(COVNTli, (E) O 
^lCbi<b2i:LT, b2$:t'^:e^i:/^$ < LTV?>< 

[0 0 5 8] t£lB. *iafe^J®<fc^}Ca«j?t 1 IC^SffS 
bT*a A l/>XS:Sji-tS O<':Jj[iI^3t*^0lfffi# 

t^tS-, 58jajfeiA^>'5:<'5:'5. bd^b?5:A?e3 0?^i]^)t 

i/7 bT V 3 i: tSc EI 11 
(a) omz. J:y^®(Sv\^^Mai5*T'**U>XM 
Prttcm»Jiit»\ -r^S:*?*), )lfc®ilOBaP8S[NA$::*:t 

<-rs. -f-bT, sii^&ai 1 (b) o«^{c;s<-r 

\zn^LXmtX^i>%7.^^v hO)^t)^i<^<X'^^ 




(13) 
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yfcSA^lv m^^M <t^t+i msm%<D^ 
A\mii (c) (Dmzm-^j^mz&<^£*)^^^ 

[0 0 5 9] *|lifeMtC33VN-Ct;AW3tro- 
a55:lHl*f-r'5d^ni^5A 1 0 9 il*ft)l/>X4 Srija^^-^ 
fc-ti:Sri:(CJ;oTM'5;SaS)? (t 1 i:t 2) ®3tx 

[0 0 6 0] tjiH^ i;xh(DmM^X'\i.t^a^92^uyX 

9 504^, it$MBB63-24 1 7 3 5lC%|ga^35nT 

[0 0 6 1] t:t, g±(DmM^lXitt^n^7^vyX 
[0 0 6 2] fiU SftfRSlHKSrSSbf-U. 3i^ni^5A 

f'yhx/yxi 0 Tro^gT-z-^^f-^i 0 la^ynmi^y 

X4tc2vNWCJ^Ea-r^. 30J:e)^:«te&t-t53i:lC 
Xtt 1 0 8 1 ;tl± 1 1 1 ^ 1 0 9 llfi^T'^-So 

[00 6 3] ^ti^T-^ufem^^e-ms^iasm-C' 

XODi^I*^to*J:'J«e!t$tlTVN?,. ^iT% 05 OT' 

{c. l|4(Z)|lig«9Ii:UT, *l8^^c^3v^T%3l-^^^^5i* 

0 7~1 0 9Sf::lil 1 KD^^-fntl^tM^l' 
yXA^. 012 (a) {Ca^-tJ;-e)lCA>V'!r-i^'fb#© 
2 1 0$:ffl^^T3^bty, ^l/'>X4±tC/l>ni^^ 
A l/>XO*S^-A-^f -> SritSK^b Ac »J ti) 3 i:tc J: 

h,vyXi:.mii^yX<J)m&fi\'^'\-^'&<ti>z.iL%'^x 
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[0 0 6 4] ^it>\Zttz.. W.^(r>^mtLX. 012 
(b) tC5<bfcJ:e»tC, ;J>Dy5AU>Xl0 7~10 

^^mmct^t. maiyyxumm m^r^x 

r:Ll!b^^Uir'7jUVyXl O 7~1 0 9*7tttl 1 
•5= 

[0 0 6 5] fiu i^tc, mf±-!i^uir^j^uyxti^% 

mizMLxm<tm:fm±-t^^^^£m^i-L t^a^ 
'7is\yyxtmtm^2t.%:n~m-^±izm^t^f£i^ 
mmx-mmm^t^ztiz^*). t^a^^i^u 
yxomizm-^imm&t^ ^.ta^x-^^t^^t) 

[0 0 6 6] ^Q(DmeMtbXmii)-'i>n^O)^m 

X'BLrcZM.^^\yyxm^^xmbrz^^-j ki^s?: 

01 3~l22 0$:fflV^TU^^1■S. ^33> 013~01 
8 *T'(Z)0iBlC}f ASHTVxS X y zmtt^XimX' 

[ 0 0 6 7 ] 0 1 3 {CSV NT, 2 tt^ji^^* 1/— tJ-*;^ ifO 
ftli-)taST'feS„ z:CD»M3lfcaS2*Nf)ffiMLAcJttf-A 
3ti3'J;)l-Kl/>X (1 2 2) {Cj:oTlir?4Ty6tC7i 
bf-A::^.:^U>y^-3 6?:^bT3tJn^^Al'> 
XI 0.7i:7iif!ilL/>X4lCAltU 'W^«s:5±^tli 
«««i5 l±lC*}t$tlS. mmiif-5tt=.li.5 1X 
mhtz^if-I^lt^iKDrnt^MiZtzii'DX. 
6 1 tt^T'a^Lfei ^ tCJ^n 1/>X 1 0 7 SrB 
t)®§U +ir;)Cll#f)¥;6 4;«)^^^<DJ:^tC/l-xn 

i^7Ai/>xi 0 7X'm:^+ i^mm^tbxm^u 

i:'*>ej%l5[J«!)lctr-Ax:/'J >y if- 3 6 i: 
im;)tI^$:jlo'rt'-A>^:/'J>vi!-3 6T'SWS*U 
jRmi/>X (12 1) {CJ:oT*3t$tU ^n^^-M 
0 3 ;&i:'cDffi^^l#®{c J:oT7*-:*:^-b— 3Kfi-t 
^ h 7 =^r > i^x^ - i: A'T't S J: e) tC?S 

m^m^inr:imzmkm i icAiti-s, jt^^msi 7 

T.x.'y-m^th'yv^yf:!^^-^'^) MS. ffi^fl 
■f S:#S3:i:*^T'^S. 33T'*ftlb>X4lSlil6^a 

1 1 oKii-oxw&xm-^t'm-h'^&^ii^. mm^'p 

5 (Z) i (C^JnO a 1^ >XS:jt>t^ vyX\z-^ 
itLX^t>.nf=yh,\^yXi 0 7{i^ffiS®3t^^-T- 
■&>^t:Lim&. GSl 05Ui^5A«T) X&^<DX\ * 

ai^5Ai/>xi ommi^yXA. ^mh--^t>'^xm 
vNTigiS^Si 1 oicj:or-^icl6161--5::i:*^'e^ 

5, 01 2tC5^L;S:J:-5(C^!f!®l/>X4{Citg/fx 

ni/"5Al/>X10 7&-^*:fi83^tS3i:lC<t:»J, 
()D6S^fci:{SnxHfcS:05r.i:t;r't5. *IISS#JT' 
50 (i, ^OtolC^ny^Al/^Xl 0 7S:)tl^-A3*^ 



(14) 
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0 7 5:3tI:f-A3 7t)^1--5ilStCia*f Ufc+ 1 ^m^% 

6 4 A^!i-xn u>x 1 0 7 •esofiasf bfc+ 1 

(12 1) tCj:oT»)t$4xt3tt^-A?:M 
^^T•9— d<M^®^ffiS:^T^. tJ^oT, 2#v^ji)^e)SI* 

ffi^7%;#-(Z)%(Z)?:^yitC^v^53i:*>T'^. 

[0 0 6 8] m^^ ^-ifsm^o^mumz-D^^xmrn 

•t€>o *-r, /fND A 1 0 3 1 4 IC^^ 

-Mi:bT, X^K-y b-9--rXf''fxi'i/3>& (SSD*20 



2-1 8 57 2 2-ti);®(CtiffiS5;$tvTV\5J:e)t3^ 

y \fmm(Dm^^xfmwM^mL<miX'^^±izm. 
^mizMbx%^mz-^-Tf-mm^zt(Dx^^ 

[0 0 6 9] SSDiSJrIggfSittotCJi, ifsU^^I^ 

?Si:j5;5J:e>OTftS. 0 1 5 ttia l 3 (D-gp^T-S) 
=iU?i-hU>X (1 2 2) *^e>)ffc^ai^7*T'S: 

n-yitm^\mi 5^cfe^^T3^:^m#l7(Z)¥ffi®tti^Rl 

®CD1^^?^i;bT, I^^C2yfim^^5:MV^TT^ 

Srf^Lfc'J, ft»»t;ai^^A (CGH) (^ms&ffl 
\^X=fm^km.ti>, -S-LT, 01 6tC:Sti:e){C^^ 

ii 6 5 i:Mkmi ±icm^\^t=. G^mmkms i *^ 

f)S6icj:oT$)ttS. :iz:T' (b) A^i^^rXh^* 
-;!3X^^T'J)'J, (a) , (c) ti^yi\--iJX.V^ 



FE=^ (S1+S3-S2) - (S4 + S6-S5) 



(4) 



[0 0 7 0] ;ij3, mz. /i->ni'7Al 0 3*^e>l§4t 

m7Hi^^!SjisiM^^tiijox'h-2X^mt>f£ 

[0071] tt, ffi^ft 5 1 (D±Oft)tXrf<>V h t 

fcMZ. m 1 4 ICa^t i IC $ e> (Cg!|(Z)l3#rtI^ 1 5 3 
^1 5 4S:*Dy7A;'«^!->l 5 0±(C|SWT%J: 

^bxmn<r>^oiz, ^sf-Axx^-fi-fMaj 

(^)t^aif*l!c7 2 5:tgWT, 01 SiZ^tJ^oiZ. Z.Oi 
mmmi 5 3-^1 54*^?3«^5'J/=3^>i^X7-fi■§• 
i(tHifflllI#f3t 1635:h5>y=5r> i^x^ -fg-t^ffifflit 
^mmi 2\Zi:^X^^b^ (5) (C5^11I»lCJ:o 
T h 7 >y ^ > i^X7 -ffl#T E mi> 3. il A^T' 1 5, 
[007 2] 

TE = S 7-S 8-S9 + S 1 0 ... (5) 
30D J: (C, /^n if^JU 1 0 3 (CMHSMO^SOf^^ 

i:mn^zt\z^^)v—^^m^mMM^'f- 



[0 0 7 3] tAc. 7;«--:«JXi?— ^M-tO^tti^ffii: 
LTV^*)^S#K^?JRMfe5:ffiv>SMS:EIl 9 S:MV^T^ 
^■tS. 0 1 9 ^C33V^T 1 3 0 S^fW^il*O^K*JR 

■rt±fcSJ:-?-Sl 30^i:llDT'SS<, 01 9^C^3^r^ 
TJ¥ifc^-A4 lli«ff3^ffijgT'$>'J, ¥^7^1 
3 0 $:i^t.5©m^JK^5:if-3. -fUT, 02OtC 
30 ^^ie)^44J-*iJ3^aig|Sl*^e)S4tCj:oTyfclf- 
A4l5:SJtt€>o (b) l>73^-*X 

4^^T?fey, (a) , (c) *^-r77i— 
■r. Seot, 7:1— :*XX7-'B-f FEli, 
FE= (S 1+S4) - (S2 + S3) . . . (6) 

[00 74] t£fS. ^ (6) (^S l~S4(i^ (4) <D 
Sl~S4i:tt*K^T'feS. St, ff^^SOD^J^ 

^:&Mm2QizmLrzi5^&^t^^ 
40 ±<Dm%x7i<y hth^v mo)m&SMmz^i,t^ 
uif^A±X'0)m^imit^n^i'X. ^ a) \zm 

llteic J; oT h5 >v ^>^yx7-#^T E z: i: 
[00 7 5] 

TE=S 1 + S3- (S2 + S4) ... (7) 

fjii^ ^ (7) <7)Sl~S4t)S; (4) (DSl~S4il 
ii^m^X'S)^, 

[0 0 7 6] ^ (6) a)M«•S:S^CV^^^^^)5fir^ 
MiS&^foT h5>y:^>i''x5-'IS-^S:f»5::i:t.T'^ 

50 5„ 
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[0 0 7 7] fji^ *|IM1II±, FEM-t^ffi5:SSD 
j£T'ffe>#^i:*-^JlXMiS'C'^T^^'-^''''^' ^^^^ 

[0 0 7 8] ttz. *ni^5AU>XS:*llifi^J(^J:'^> 
7 Sr^i-^ U ( 1 gg) Mi-tS r i: ic J: y Z(mM'^m. 

m^i i\z^m-^z.t^m-i&^tifiX'^^t\^o^ 

VN, •>U>KU;!j;i/l/>X13HiJR^U>X12 1i: 

[0 0 7 9] tr=.. %<jimmm^^±-^'^^ m^®s 

/Ni:b$:Ifi]±$-&-5^:*t'tCtiH2 2iCa^-rJ:9(C, M)t 

[0 0 8 0] $e){C, EI2 3©«^lCd-xDi<5Al/>Xl 
So 02 3®^■C'ttd-^^y^A^>Xl 0 KDimn 

ii®%tr-Ax:^'J «y ^-4 2 5:^^-tsm 
■5. 

[0 0 8 1] $e>lC, 02 4®^tC<$t®7'UXA3 
[0 0 8 2] *|6^T'li, ffl«fa®®±(Cft)^3tl-t'[f 

/fxDy7AU'>:^i 0 7S:ffl^^yi*^^OJt'\ 
7 FiSST-ltf^^^S 1 (.miOl$.^t)'^t 2 (Dm ®» 

ofeitA^^Nai^7i^U>Xl 0 1 ^^btz^^M^^X 

1 0 ixmsf^i^'f-Mmz 5 ica^bfe i^5(iHaf^t4 s 
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0®#lC:fct ^ZIT', 3lfc^mtl7 5®MHtc 

(1 mm^RJ:) ^Oi^l 5 c ^rfSl^T, Zltl 
e>®3tS:SitU )t«fetllSI7 5(7)aj:^:i:, :)t^aiSI7 5 

[0 0 8 3] $e>lC, *«H^«)^'\>y Ki§gT% 

(focusing) ^no^m^Bt, :^^mom^y 

K^fi®^*>3^■^^i^5A^>Xl o 7tttii o st/c 
til 1 iSrffiVNfel^^jm 7*-*XX7- (F 

E) M^{iia2 6tc3^bA-j:e)tc4^s, apt., atgoj? 

yXA S:'if?^«t5 l®]Sv^^:z:5A^e>ia:5^■^T^})^, 
FEM^A^fe-5bSvMiS:::;tfce>, 

y?: 0 N {C UT. F E = 0 {C;&5 <J: e) tCtv^.^fc-ti: 

5:ifTe). tfc. mioym^t nzMLxm^bt^miN 

FEf^#A^i:^V^*^, *^<fe|U>X47!)WS^#:5©j£v^ 

{±. ^l±'J, *}#l^>X4$:W««i:5®S^^i:35*^ 
^'i5r:5»Xyp^. FE#-t*^fe5btvvfiiS:3x.te>, 
5j<;i/-:^5:ONtCbT, FE = 0(C7iS 

Sb^i'^^i$:';tfeej, y7t-i:7.'>)—ii^)V-^^ON 
IC bT, F E = 0 fC^^S e) IC.t ^.^t)*?:^?^) 3 IC 

lT'$)5e)i:t 2T'fe5e) 
i:, btvvfit$:^x.5A''^-h'!f>f>3>Nn-;u (A 
GC:miii^±<D±mX'FEm^m^tt^) ^ 

n^ztiz^ <')P^(D^mx'M.^.-^t)'\ti:mzti)'^x 

[0 0 84] t^UfT^LsUyXthXlOQ^P^ 
V^5S^^i, FEM#A^. *t*U>X4i:ft^f*l® 

4 5:1f^«;®javvi:35*^e5iS^{-^TvJ>t, FE^-t 
A^feSbtv^^lS::l;lfee5, 7:*-AX-b— dC;!/-:?'?: 
ONiCbT, FE = 0lc;^S<fce)lCtv's^^t)1i 5:^1^)3 
tiZj:^). mmf^(DmMi)H lX'&6^tt 2X& 

6ot. b^^^m^m.^ti'^-h^^y^yhu-)v 

(AGC : ^ti!,^±0±mXFEmimitt 
\>^tm:%:n^Ztti'^X't^o 

[0 0 8 5] m'j(Dm,mtbx^itr:Lim2ttzii 
%A tt=.\tw.^(r)mmx-7rsbtz2m.]^yxm^^x 

^bfc^t'N^v KSS$:EI2 0 tm2 7 $:fflv^Ti5iW-r 
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[0086] 027^Cfc^,^T, 2li^i^«£l/-if'5:i:'«) 
3«n';>i-hl/>X (12 2) lCj:oTliS¥4T)tlC^c 

A U>X 1 0 7 SrSjibfeSjfiJt 6 1 
1 X'SMLtimmb 6 1 SiH^T-^^bfc J: i:©)f6 

(12 1) lCj:o-r»)t$tU l^-AX:/"'J>y^-3 6 

h 5 >y > i^x5 -M^ $:fS-2> w i: *^T'S S i IciSffi 

3 i: A«T' 1 5 t 6 ©HSfiMi: Ilfi^T'feS. 
[0 0 8 7] S^::, TisU^'y2>,VyXl 0 IX^LTcl 
+ 1 JjClifflTite 4 tt,^j^T'5^bfcJ:e)tC*^fel/>X4 IC 

btc+ 1 r^imjte 4 tt*;t®3m5:3*etCfei:oT, t^ 

eX'RM^tl. (12 1) ICioT*^^ 

tu tf- a;!. «y ^f - 3 6 l SrSiitSo Zioyfci^- 
A4 oiiffl«<*5T-SMbfemtC3^n^7AU>Xi 

0 7T'IH»fStl1'^C^UTV^Sf-^*, jB[llfW.2©{fJ 

siMt\mm^i^^£^\ gioT^i^-i^4 ocom^. 

3 9 atimii#.3 9 tiimJSmX-rnX^^^. t^X 
*ll6S^JT*ttl^-AX:^U >y ^f - 3 6 1 tCj:oT)^S: 
4MtUTS0(c|gitfcjt^aiSi7 i<Z)ai:^5:?t^tsz:i: 

tCioT, -9— (7*-*7>x5-ff^i:h5>v 

02 0 tm2 7 5:ffiv>Tz:(0-tJ— 3i?#-f-ffl^aj:&?S 
<z)-0!i5:ii0ji-s. la2 7^cfiv^T)f£;tf-A4 0^i^s^^ 

teL/fei^-i^::^:/'J.>y3f-3 6 l ^m^t^t~i!bi¥.^M 

mm^. ■erT'ftJt^f.3 9 a#^^Cfc^^fe, EI2 0tC 
J: e)^jJ4^Mimmt§S 1 A^fe S 4 ^CJ:oT3tt^- 
A40S:^)t1■•5. :i3't' (b) ii'^V'^y.Vyit-iiT. 
^^T'fe»J, (a) , (c) is^^Vif-flT.^^^ 
■to t^oT, 7*-;«j;^x5-'(B-§-FEli, 
FE= (S 1 + S4) - (S2 + S3) . . . (6) 
t£n. (6) (DSl~S4l±^ (4) ®Sl~S4i: 

[0 0 8 8] ttz.. 'ff^^5(D^l>i?x>e/'^;V (« 
*4^^^b5:*OTLT, ^ (7) tCa^11i#lCj:oTh 
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[0 0 8 9] 

TE = S 1+S3- (S2 + S4) ... (7) 
^5:33, ^ (7) ®Sl~S4t)^ (4) OSl~S4i: 

[0 0 9 0] ^ (6) m^^mz\i^m!bm 

[0 0 9 1] ^>5:SSS®i?*<Z)3t7''f X 

-5. cT^rsiEwmffim^^ (t 1) ^^7.^\m 

4CD«!M7V\ ^if(D«^.^ (t 2) flfffiSJtx-f ;^^■t' 
im^^t^^. mmom^^ (t 2) s^fsjtx-f xi'ic 

n'mm^M<ir^z.}if)^X^^t\^r>mk-h'^&^i3\ 

jtx-f:^^' mmm ti^hmhx^tz.%mmm 

[0 0 9 2] fjL^. *|Qgm^xn 1 0 
1 hhXWm^^l'itz.fiK zi[i^iisuir^h\/yXio 

x^hz.t\tmx-&^). '^\tmm<m^^tt^. 

[0093] ^8®|liil5!li;bT^ltfcttl|2*feti 

30 114 trz\m^<D^mx'7hhtz.2^^.\/yx^m^^x 

m^Lt=.%^v K^fSS:EI2 8 mi 9 ?:Mt>TI5ira-r 
-So 02 8^02 9 iCifALfexl. ylWiftS 

[0 0 9 4] 02 8(Cj3^^T, WMifMltS'^^l^f- 
ifet^-ASiinU jl-hl/>X (1 22) {Cj:oTI^ 
^TitlC^asU, l:i'-AX7'';«y^f-3 6 5:^t^„ $13 
IC, jJxDy^Al/^Xl 0 7$:]gjgbfeS3i3t6 1«, 
^l/>X4lCAJtU W^SiftS l±tC*Jt$tV5. 
mmif-f) 1 T-SMLfejSji3t6 1 tillSiST'^U^cJ;^) 
40 lcti:(D)tg&5:7£{c;ti:*oT. /^n^/^Al/^'Xi 0 7 
5:lfO^U f-A7.:/'J«vif-3 6T'SM$tU HX 

mu>x (12 1) ickoTftitstu t:- AX 
^-zQz^Tmhx^i(jimm\z^^^xmi\yt=.i. 
':>\zmMM^w^. m.mnxz.t\,i^%Lxv 

* -;!jX-b— ^fi^ h y v^yf:!.^ -ffl-f 3 

%m7©^Mi:ll^T'*6. 
[0 0 9 5] d^n^7AU>Xl 0 7T'lEl#fLrc 

+ li';?Cliaf3¥;6 4li*}#|b>X4tCAWU ff^EftS 
50 ±lCft)t$tlS„ ffi^<*5T-SMLAc+ir^IEISf3t6 
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3 eX'HMSn, JR*U>X (12 1) lCj;oT*3tS 
tu t^- AX:?^U >v - 3 6 2 IClSlj- ?>*lfcjEiM*D 

if^i* 1 0 4 T'SM • laSrStiSo z:(Z))ttr-A4 ott 
tfStl.■f^c5®igLT^^■^)f-ft, S*f3tjia2coffiM.^?.i:tt 
-3 6 2{CJ:oT)^&4^«tbTSlJ^tC|8Wfcif6^tii^ 

■5. *IIS6MT'tibf-i.;^:^'J - a 6 2 o^ffilcEI 
2 8fC5tbfcJ:e)(CSIiM*ni^7Al 0 4 «:?^fiiSLT 
3tl^-A4 0 5:SI* • lsI*fb)t^m^7(Cj:oTr®liI 

[0 0 9 6] *|ISI^?!l=fe;, WA^W§.<DW-^<r>m'^7. 

mt^, cDfjii^mMm^^ (t 1) jtT^'fxi'tis 

4ro*4TV\ S^giCO»v% (t 2) liffiS^tx-f ^^T' 
fctt^4 * tcim 5 CD^^JT-^ Ufc 2 

1 Ji>cli!*f)tOlElSf^ll^5: 3 0 %OTlC-t 

mufom^^ (t 2) «ssjtf''f;^f tc 

V ^S 3 tC j: o T)tOf IJffi^&*«:*f < Z t1)^X^ h 

1 0 4tC<toTJfel^-A4 0©±3fe*?:IiI^b-rfi-t^ 

[0 0 9 7] t£.1^ :*^^M*;ny^Al/>XS: 1 0 
7i:bmW$:^fofc*\ ZltlSrd-xa^^AU^Xl 0 

stttii 1 \ \-j(K.7LxymsJM&x%'^v'^^mn. 

[0 0 9 8] %9mmm^\^X'^\t,fd,%W.2t.tdii 

m4 1 fettn 5 (Dmmmx^Lt=.2m.^. I'yxm^^x 

mStbtz^^v KI§SS:itC03 0~@3 2 t^m^x^ 
Jilfe, 03Oi:03 HCifAbfexl, ylffi 
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03 Oi:03 2lCifAbfex, y, z ffitt-?-ti-?4x 

[0 0 9 9] :i!:m&mx'^^8<Dmmimmizms o 

(C£V^T, ij(W)taS2*>e>mi*LAcy6l:^-A3{inU:)i 
-hU>'X(122) \Zj:oXm^7mcW), t'-A 
X:/'>V^-3 6$:jgji1-S. S^IC, t^mf^yAi/y 
X10 7&^bf-JSiii^6Ui, ?l*tll/>X4tCAif 

U 03 o^c^i0^bT^^i&^^*^llI2 shlllKic, im 

Sifts l±lcm)t$4xS, OT> 03OtCli0^bTVN 

10 fj^^^immt 2oMmm-5 1 ic^ftsis^m?:^? 
ei#^tcovNTti02 8 5:Mv^T!l^^t5. mm^ 
iX'SMUzmi^e utm&X'BLfz^^iz^tm 
^^mztcLi^-ox, t^oif^h\yyxio7inxm& 

(12 1) tcj:oTm)fe^tu tr-A::^:/U-y*-3 6 
2 UTH 7 ©Ilig^JtCfcv ^Tg^^ ty^i ^ IC#,^. 

ye^msi? 6 (02 sx'itmkSi^i i i: 

20 •^5:|§^::i:7!j^T'g-5Z:i:tl|7(7)|QSfi»Ji;[iI^T'& 
[0 10 0] rXtC, ^lySM-C-S^t 10««*:5 

<7Mmmm.i:m^iz-D\,^xmmt^, 0301c 

feVvT, rf-xny5AU>X10 7T'IiI*fL/fc+H;>:iltf 

3t6 4ii^u>x4icAWu wmm±.^zm%^ 

tlSo ffiffiift 5 T'S«bfe+ 1 6 4 li, 

StU (12 1) tCioT^^StU tf-A 

30 xyj >v - 3 6 2 izmii<^t\'fz^^tsni7'^i. 1 0 
4 1 T'lilSf^tlS, Z:03tbf-A4 0«WfB^#:5T'S 
Mbt^tCd-xny^Ab^Xl 0 7T'lHWf$tV-ftC^ 
bTv>Sfc«?), JjjM)tag2om^?.i:l^«KM1?^tc^j: 
^^o -erT'*|gigfJT'«m(f. ^aj^7 6®3l£llW 

5 A U>X 1 0 7 ©^Jt 6 1 *^-^.^?.<^tcS>S i: t 
lcjti^-A4 0*^g/jmRlc^j:5&gtC)^6«iajg|7 6 
SrIHfitS. ■5-LT)teJ!il^7 6©m:^5:?a^1-S::il 

40 ffi-t2it;f, 1^f|-^$:#S,^.t±^7®iaigMilllbt'fe 

aJ-r•5i:i«iSv^jiam ®KHzJ.Xh) 

^iS.v^<z)T"\>y ]^7yzff^ti<D:ty±'y hoiaSF'J 7 

h ^: if <Z) D C«CD^S:iilt 5 3 1 t^X t^£^C■^^- 

[0 10 1] :^mmxwmt i(Dmim^5<Dm. 
50 zo^z^^^x. mmzp^mibmif-^^sitzi 



(18) 
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'J>l-hU>X (1 2 2) \Z^^Xm?^^i^^£*)> ^ 

aSOtd^T-S^Ufei-itC^j-sny^Al/VXl 0 7S: 

l^-A4 3) . :i®)^tr-A4 3li, JK*U>X (1 2 
1) tcj;oT*)t$n. if-A;!.^'J>y^-3 6 2^S 
jgU tr-A:;^::^U«vf-3 6 2G)^ffilcEI3 OtC7r:U 10 
fei'itCJ^fS^tlfe^nl^^Al 04 IT'tU^f^StlS. 

jt?§*fi^ 15 1, 15 2 m^b, m^^mi^r * 

FE= (S 1 0 + S3 0-S2 0) - 

) 

[0 10 2] *^^jT'«tr-i*:X>^U 7^51-3 6 2© 

m\zm^nrztsa fvh. 1041 T')ti^--^4 3 & 20 

Sl?®ffv> (t 1) 3t-?'CX^liS*®'?^i'\ WSM- 
OD«VN (t 2) iSSgS^ffcT^-f ^^T'lita^m&^foJt 
7.^SSffl{Cll 1 *fc{ill2 *f-tt^4 SfcJi^s 
©iai6«^JT'^brc2il^.l/>X5:fflVNS»^ii+ H^El 

^%(nmmm^^^%^X^\'^-th. re)-tS3:i:tcJ: so 
»VN (t2) iii^g)^-f;^^'tc1^fa®5:^fe)SR®)^ 

(Cit-;}f^tfJ^'[t#fi-t®MCfflv >5 ^ i: fC J: oi:)^ 
0^iJfflS»5:l©<-t.53i:A^-r'^SCDT% S/Nit<Z)]IS 

SA^feSo 4ttC, d-NOy^Al 04 l(Cj:oT)fe»®# 40 
^,^yfct^-i:^4 3 S:ia^UT#-t^aJlCMtN-5fc«?)S/N 

fi-t^'iMm^ fefe' 1 ffl® Jt^ffi^ 7 6 laiis^m 

[0 10 3] ^(jl^^Jii^jNDy^A^VX?: 1 0 
7i:bTfi^l:^?ofeA^, z:*l$:*ni^5AU>Xl 0 
8*fc«l 1 HCf^K.T=b|iI^G«T'Jt'\7 KS:^ 50 
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S|7 6aT*S)tbT, 7 ;^x5-'B-^S:^#S„ EI 
3 UCfeV^Tmii. fWlicl 5 1 li)t^m^©tuWcm 
,^,5:ito^ffi?tl 4 1 (03 2) ^1^15 
2li3^i^ffl^0^5f!l(cm#.5:J#o«ffi®l 4 2 (03 
2) S:^^3-S-&= 03 i0J;e)^e*;ny7Zs/'<^f-> 
e)ii»f t'5?Kffi<7)7 T - 7 -f hVN'^i - >ti3j^ n y 

3 2lC^-rJ:eiMlS4J-*'^W5A^, 7*-*X-b— # 
^•flCli^tiJ&V^o 03 2 tC^^t J: e)tCiaSf)tl 4 1 
i:14 2S:6^^S!l5^ail|7 6a{CJ:oTS3f&tSo 3 
3T' (b) f!^i^^y^h77t-iJ7.VmX&''). (a) , 
(c) 1j^y'yit-:h7.^^mt, «!oT, 7*-;^7. 
x5-#-tFEii, 



(S4 0 + S60-S5 0) 



(8 



T'tS3i:tii^T'&y, ^liyil^O^&:^5:^-rs, 

[0 10 4] r;>;lC||l OOi^mkm^ 3 l:fflV>TSi^ 
tS. *Sli6^Jtill 3 * fc«S4 * fctiH 5 (7)mmX' 

Bbfz2Mj^,vyxm^^xmbm^-j h'mux'& 

[0 10 5] 03 3lCfcVNT. 2iii|i##U-if*:i:*<D 
Sclif)taST'fe-5. Z10ScW3l6j!i2*^e.ffitfbt)lfcl:^-A 
3li3'J;l-hUVX (122) fCj;oTBS5p^J3t{C;&: 

^f5A^>>Cl 0 9 5:)gjibfeSji)t6 Hi*mil/>X 
4tCAWU '^K<iis5±(Cft)tS4x€., mmif^5X 
S*fbf-S3S)t 6 Ui, ,^j^T'5^bfcJ:e)tC=fet®3tS& 
$:j£{Cf=:i:'oT, ;J^ny5AU>Xl 0 gtCioTtiltf 
i^-Ax:^U'y^-3 6T';SI*^5tu iR*i/>X 
(12 1) tcioTm^t^tu \^-J^x:fUvf-3B 

3 3& i£(Dm^^mz i.-oXyit-iJ x-i?— ^fi-f^ 

5:^$nfc«&ic3t^ai#i7 tcAirrso 3t^aj#i 7 « 

x5-M^i:h5-y^>yx5-'ff^) ^a^, IMffl^ 
z: tTb^T't 5 z: i: 6 ©llteMi: H^IT-fe^. 

[0 10 6] iLtz. mm.2i.^)m^^ t^uf^h. 

\yyX 1 0 9 xm\htc^ 1 6 6 li*f1^U>X 

4tcj\Mu mm^ i±(cmjts4x5o ffl^iifts 

1 t'SMbf-+ 1 r^HSf 6 6 li, ^T'S^bfe J: e) {C 

^hoym^MztzE-oX. *n^7Ai/>xi 0 9(c 

jR*L'>x (12 1) tcioxm^t^tu if-A:;^yy 
>v^!-3 6 1 s^-r^So -ebT, 8ijici5t-j-t3t^mi§ 

7 i®ffi:i!j5:iRS-t€)3i:lcj:oT, l|7®^^^Ji:|si 
leiCbT-y^-iKfi-l- (7*-:^;^X7-'fi-^ilh5>v^ 
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[0 10 7] *||SI^Jt), W'Si^WisJTiW-^^-T^ 7^ 

;t1-S, CD^J:i^^i?(Z))?v^ (t 1) 
4(J)*Wtv\ S^<Z)»^^ (t2) iB?6Sit7=-<:^i'T' 

(t2) ]«5EM)fcf''fXi'tcWSf^l:fi'e)ISS« 

U>XCD[iI#f!l^*'^V ^COT'^>■^) 6> ^fef'-f X e>S 
ffl-^#^^<7)^ffi(Cffi V ^S d i: tc J: o T 3lfc(7)fiMS[^ 

tfc. :i-xni^^AU'>X«l 0 9 5:fflV%TV^S®T% 2 

jt§iss:/jN3<T't, tmn^i:.^^±<^^^£^'^ 

1 0 9S:au>Xi:L/Tffiv^■5(D■r^ tuifiL/AcS'J. 6 

[0108].^1 l®||J6Mi:bTll3*fe(±^4*fc 
ttH 5 Oiag^jT-^ L/fc 2 1/>X$:MV ^T^IfiSb Ac 

[0 10 9] EI3 4^C^3V^T, ScWjtaS2*^&ail*Lfe 
3tl^-A3lin'Jjl-M/>X (1 2 2) ICioTlW 

T. J^^^^^5-t.u>'Xl0 9 5:^bt18ji^3t6l^i, 

iiro^Srj^tCtt'oT, rf-ND^7Al/>Xl 0 91CJ: 
oTElSfSn. tr-AX^U>y^-3 6T'SM$4v JK 
mu>X (12 1) (lJ;oTm«$n, tf-AX^'J>y 
^-3 6 2$:^bT^7(7)|ISgWCfiV>-Cii^btJ: 
lC#,^J|R^?:i#-^, mta^ 7 1 T-itl5:^yfc bT 7 
* -*X-!^-^M^^ h 7 >y =^f ^i^x^-B-^Sr^-S 3 

[0 110] *fe|^-e3^bfeJ:e)lCd-ND^7Al/>X 
1 0 9 T'Eff bfc+ 1 J^CHm^t 6 6 «*f^l/>X4 tCA 
ItU 'lt^<*5 l±tC»)t$*lS. 1fl^<*5 IT'S 
M b + 1 r^lilW)^ 6 6 li=fe (D^^mc k i:'o T, 
;J-xni/'5AU>Xl 0 9lCj:oTStfilI^S*V t^-i» 
x:^';'y^-3 6T'Slif$n> iU^u>X (1 2 1) ic 
J:ot*3¥iStU If-AX^U «y^f-3 6 2(Z)-a5{CJ^ 




i|#rjS¥ 8- 6 24 93 

36 

fiS;bAcSIM*n 1 0 4 T-SM • liSf $n-5o 
bTg!l^{c|gWfc)t^aiSI7i:)f6^ttif§7 i<r>d;,ts^m. 
nt%>Z.t\Zi.-DX. -9— jKM^ (73t— :*7.x5-'fl 
#i;l>7 7dr:/iJ^X7-(f^) m ffi^-f 

ttii7oiii6^j^rabT'fes. *iygMTttt^-v6,x7' 

iJ>v^-3 6 20)$®{CEI3 4tCS^bJtJ:e)lCySiM3f^ 
□ 1 0 4 ?:?^fiKbT)f6tf-A4 0 SfflW • Btf b 
yfi^ffl^ 7 {C i o T z:®El^)t S:S3t bT-9— ^^-i^ 
1f^S^5:#-5)= 02 9{CZl©SI*S*oy5A®>''?^ 
->(Z)-^J?:^to AXX^-ff^^ffi^EffJt 
laSM^i: b-^^y^^i^x^-M^IS^M^SrJ^^U 
IlI»fJt5:#6^bTZ:©liISf)t$:yfc^a5SIT'S3ffcbT, ^ 

[0 111] ^^SSfficD^i^®^-? >f X 

;t-t-5. CD^ifS^wJPVN (t 1) xi'liS 

^(Z)*4tV\ affi;?<D»V> (t 2) lgSB®3t7=^'X^T' 
i±i^S:iS:^T-i'^-fXi'SSW(C, 7j-xny^AU> 
XI 0 9 $:ffiV^T«fiKS4^Sl|3 *felill4 *fe{il|5 
©|IMMT'5^bfe2^i^.l/>XS:fflV^5#^^i, +1<!J; 

iiWfit©ifii«f;^^5: 7 0 %Rjitc-rs, 3 -rs 3 i: {c 

<}:oT. /^^^i^7AU>Xtil5f^^*^V^t». ^ 
iPCDiPv^ (t 2) BiaSJtx-f Xir{cffiSfH^$:^fe)IIS 

Al/>X®llISfS&*A^i'''(^'t'*S*^?j)¥;-r-f X'^A^'a 
Sl^bT$t)t©rt, Ill#f)fe5:> *lll6M®J:e)tCf— 
d^^Jti^'S^^c^^aiicffiv N.5 z. i: fc J: oT3tcDfiJffi 

€)o #IC, Sli®^>ni^^iAl 0 4tCj:oT)tfcf-A4 
OO^JtfiSrlHffifbTffl-^^ailCfflVN^iti?), 
^im< S/Nit®iSv^M#5:#?>tl^S^;3^'^>y K 

^Al/>X«1 0 9 5:ffll^^TV^5C9T^ 2M.P.M(D^ 
om.^ 1 mnigS* T':^t<1-5Z:2;*«T'$, 

^j^if^v hT'#So!)fi^S4S:bTv^si:^^c■ff&:^(©,% 

^JAS&^-rs^ $f3tC/}-^ni^5Al/>Xl 0 9S:i0il/ 

>xtbTMv^'5<5DT% iffKEbta»j, mimfj^^h 

[0 11 2] HI 20m/l^iim3 5~lI3 9$:^^r^T 
^B^tS. 03 5i:03 6lCfeVxTl 8 2{iy-rX^-V 

tf-AX:/U >y ^ - 3 6 3 X-mbXmiUyXi ICA 
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5 1 (Sr-liS) T'SMbf-yetr-Al±=bi:cD3ffi8&5:^ 

■rSo z:(Z)bf-A::^::/"U«>^?-3 6 3 5:3®iUfe3^;^^- 
-^^i^i)^^^ii^7 TtcAltts. ^ma^TT^&ti^ 

A-^ -> 1 0 7 a J; »j %^1>Ma5fC|gWSo 

[0 113] *^^m±#BBBS6 0- 1 3 8 7 4 
O^ggHSe 1-13 124 SlClSa^Stl-rv^Si^tCS 10 

tt'^^-t^ J -i x^^y^)iMm^% 1 6 4 5: y X 

^^y^mmm^mni^ 7 5 t-sj^ l, y x 
^^ryiz)vm^mEmlm^ bmt]ms 9 0 

[0114] 

RF= (S1+S2+S3+S4)+RXS90 ... O) 

^rx', Ritj^x^^y^)im^s9 0izm^m 20 

1 3 874 8S.aW»iHB6 1-1 3 1 24 5i:l±M^ * 

RF= (S1+S2+S3+S4) + RX (S91+S92) 

3 z:t% R(iy 'f x^r -v s 9 0 izm^^» 

1 3 8 7 4 8S.t)W?IIBB6 1-1 3 1 2 4 5 illiM^S: 

igl^A^feSo 03 80J:-?{cy-fX^-V 

>-fe;i/«ia*f3t5S4M« 1 8 3 SrMJlC^^f J-tS 3 1 30 

<o:j^S!ifi«i±NA maw m^^<^£oX't<nmixyb 



to^fe^ffl^c^lgSflF^SS: 1 0 om&k^<x^^ 
ilV^■^)S^l**^^S. >''fX^^>-fe;i/^M-^^ai 
M3teB^tt}^ 7 5 U>Xf^M5:i#03^n 

ffl^<*5±-C*x7*-*X$*, :^§<i£*'SJ:e>lC 

y X^^ >-fe;i/ffili§f3tl84MJi!c l 8 2 ?:ISWi> 
r J: >J . n i5^5i=> ^>X®^mi5®]g3^*^WM 

«Pi:|iIgSlC*-53^:4?), '|f^f*C±T'3ttr-A (^X 

[0 115] Sf::. 03 7^CfeV^T^i, y>rX^'Y>-fe 

>-fe;i/MllI*f3^ 1 6 4 5: y ^ X^T'V i'-fe^l/ffl'B^^tBffl 
3fe^ai^7 5 a i: 7 5 hX'^ytU f^J^^^S QltS 
9 2S:f#So ^bT, (10) ^©^^iCjcoT'Mff 

■tRFSr^aiu j^xaMmt^m^, 

[0 116] 

... (10) 

>-fe;vmilIff^t (164aill64b) S:-€-n-?4X:J>#J 
b^cjt^m^ (7 5 a il 7 5 b) X^^t^Z.tVi^ 
'J, ^n^ti<D7-fX^^>-fe;i/Mffi-^®a*#i^5:^ 
J: *Jv^o^^ y X(7)ffiMS:t■5*t)■5IT'fe•5i:V^ 
•p^S:#'53i:*^T'$-5. -t&t)-^, (11) ^COjl 
actCj:oT'lff$gfg^RF$:«^fflb, J XGimLifkm 
5. 
[0 117] 



RF= (Sl+S2+S3+S4)+ (R 1 XS91 + R 2 XS92) 



(1 1) 



Z.Z.X. RU R2{±y>rX=3r^>-fe;i/ffl^-^S9 K 
S9 2lCM*#W$:t^fc«?)<Z)«T'*S. -(^ 

o (c y >f x^^ y^mm^mmm i s 3 
\Z'mt^:Lt\zi:^xmit<D^i-£m%-h\ m.\& 

y\zmm^. 03 9 ic^vxt p 1 i: p 2 i±-e4x^*i>' 

-f X^^r-V :/-fe;i/fflll#f)t 1 6 4 a i: 1 6 4 b *^3f£;^ffi^ 

±j,zhm^m\^^t, j^x^^ yMmmit 1 

6 4 a ill 6 4 b ^moy+ 1 r;JcEI*f)ti:l*'S'i:. ^ ^ 

x^^y-^mmm^Mm s 3 b*^e>l84tsa 
g&oD+ mmtff^^ ^ x^^y^)vmj^%^^w^ 

1 8 3 a{CA*fbTl§41-S^S&(Z)+ lJi>CliI#f3t*^P 3 
tCAif-t-So ZIZIT-, P3i:3t^ffi^7 l©tt>^C,Nil®gg 
iltC2li, P 1 ilP2®^i:^b<&S. bfeA'^o 

T, 3t=^aifi 7 1 (D-mom^(D^%: cittr^t^ so 



,??.P3 tHHTfeS. ^e^, y>fX^-v>-fe;vfflIiif^ 

5§4ffiJSc 1 8 3 *^e>^-r 1 <imm^<Do 

ttS&<Z)^)t (Or^Effif^t) liP5^P6(D&fi}CAM 
U 3t«im^7 l|^^cAe>^;v^. 3¥;M2t:bT 

Ii»f)tfS*«IJi 18 3a, b (03 8CDX 

[0 118] SfiJC, HI 3cZ)|||ig^l9$:04 Oi:04 1 

$:fflv^Tg^^S•ts. 04 o^c33^^Tl 0 7iid^n{^5A 
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09f£2:iX'^Bi^\ ttzf^l2(Dm&mi:.^^^XBbrz 

A 1 7 3 itmymn^tsQ^y^X'ibi, m^is^t^ 

ny^Ali, 836 1- 1 89 504^, ^BB6 3-2 
4 1 7 3 5^C%ggy^^S;^^TV^«) -:f:^U^'? 

t-r^) (Dmmm:.MLx\imx^-^^t^uir92^t 

fc«b, ^^cfev^T^±d-^^^^7M 7 3icj;o-riii^$ 
n (^) . mm2^1\z^Mt^. miiim<Diii 

T'^s. 2. mx'\imx^^ii-f. mx'^mm^ 
A^T'SSo 3. t^-^xy>)>y^'-^:ffiv^^:<■rtlav^ 

Sr^T'SS. 4. l^-AX:^U«yf-S:ffi^<'t%^ 

fL mmi\:\znLx^\zw^^^%^vYmm.^% 

^z.tii^X^^. 5 . 1gl^T-a* n y 1 7 3 
3tl±^T'$)-&?t«)IiWT^?:iS< U SJ»5:^^i:^ 

^tCj:»J, ;Jxay^Al 7 3i:l/4ffi«€l 5tt)tiS 

«), it®2ilLT^i*^-^-S:fflVNSilg{C, M*J 

[0 119] *i3, 2ti^MfCi3W-53t«^ffi^2 7 4 tt 
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4 1 ^ f^m^z-^h 3 i: tci y ffiMfi®ff ffi?: 
"^^li^-h^o 114 l^CfeV^T2^iS^|^m 3tt3f6t^ 

-is, 2 7 4 wmmx'^^o m!m2 
m^2 7 4 b s: iim^m&^&Jd.zjemh. -e 

UT)t«lffill2 7 4 a i:)t^tfltl2 7 4 b©r^}CIHI|P 
(<?]y^^«|5) 5:181:^^ 04 llC5^b^cJ:e>lc^9-7 
10 a S:|g(t, JJjM)^® 2 5: A-f ^ U <y KlClgfit 5. *^ 
Jg^^jT'li, J^m^2 7 4 a i:)t^ffi^2 7 4 b 5: 1<@ 
©^{fJ^SfithlCJ^^K-tSOT'^fflSIZ 7 4 a il3^ 

«^ffl^2 7 4 b0ffijiffe«S:, AOassc^mrSt-J; 

':>xm>\zii^-t-9-<jmm.\zw&x%^h\^^m 

^A^fe-S. Setc, 04 i(DA-r:^'J>y hWii^l^fflJi: 

Sr^tSB*^, *lli6^JT'«t^T04 10X3 • Y 
35p®tC«:S0T', Wmm'0^'^^Ti'5ViX<^-Hn 

20 SP5«i5iSF(Z)Sfl^tX3 • Y3^a±{C|gCJ5t'W 
T'iV^0T% )¥;^a}il2 74 ai:)16«^mii2 74 bil^fe 

[0 12 0] *||igMttfi)tM*tt*ni^7A5:fflVN5 
m5:^^J5tbT^^L/fc*^, ■m%m2<D'fbm±^X 
feS^Jiifti, ■li3l6M:&143J^a^'5Al 7 3iCf^;iT 

"C'tSo 1. ^ny^Al^^XSrfflv^TVSt*, 
30 1 -dQ^^^'J KiSSSrfflVAT 2ail<D«gjP0ft«* 
ICjitblMOfla^iSS^r^foClilA^T'^So 2. If-A 

mmoiAm\Mtits {ginx k^stI^T'^s. 3. 

^fc, il^fbtCjt>fbT^^(CiW^tS3t'\>v K^SS:# 
[0 12 1] ^r4®|ygM5:EI4 2S:ffl^^T^^^■r 

5o 04 2^c^3v^T2a^ilJ^a^i3tbfe3tl^-AS:aii^ 
40 t^mt%m. 1 2 oitmtm^2 an^iimt^wM 

{SJtbAc)^t:*-Att^3®jgts^JfeJ^iai, I5tt;i/ 
4«iT'S)5o 3(s:|Ql^mi>txn^^AU>Xl0 7S:* 
<itS^,il, <i3t4^SSK 1 9 0 1 1 /mm 1 5 ?:M 
v^s,#.i:, SliMi^n 2 2 0 S:S^SIg9 OTSfflll 

bTiiziziT-ii^ 1 ®^^Jt bTfi^Bbt^n 
1/>X1 0 7S:Mv^T^W-t-SA'!, |g2~||5®|ISS« 

m^-rtiMzn^^xm^btzt^aif^ixi/yxi ost 

50 tttl 1 1 tfcttl 0 9i:i:-et)ai'^. *fel|12©|| 
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b 1/ -if )t) li, mmmiQ <Dm^M 2 a tcjai* m 

T, A,/4«<Dl|2[lie0Sji$:fTV^rtltCj:oT3tl:i' 

K 1 9 0 Sr^^bT. SSmt^a^^I^ 2 2 0 ICAIt 
tS, Z.CDSIiM4-Nay7A2 2 0A^e>4b5^CDIiI 

Oi-^JiS&MtfeS, 1. ;^-^a^/7^^'>XS:fflv^TV^ 

2. '{mx\mm^^»t. mx-itrnt^r:^ 

T S /Nitroiev 7K«^«^-t ^ i: A> 
T'tS. 3. \^-l>y^zf^)yH-tiLt>±iis.y-^m 

9 0 il l/4?ft««l 5li)ta?>2 a^(Dm*)% 

[0 12 2] ;5:fe, Slli33l-NDy5i:*2 2 0 5::/U-X 
■fb-r-5)»tc i 'A + 1 ?*:ia^>t®l§^?*^S: 1 ICjg^W 

&,^m^tii^X^^. +l?>CllI*fJtS:mv^Tffi-tm 
5:^7^) a, ■(i-^«^a^ffi®lI^3t®lR^S:^^D A 2 2 
0-e»«T'g-&05T'S£&i^-3j^ffi^^ai5:fte>3i:*^ 

[0 12 3] $^lC*t, it® 2 aroitft&^+^J^T'S)^ 
S^fCti, 1 9 0 *J ICSIif^A^ 1 / 3 
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/t^^i^5A^'>XS:ffiv^T^^5t^?), fet*i-D®^/\>v 
K^S5:MV^T 2ffii©«®?0'lffE^^!jJlCML'fPfiO 
fB«iB*S:ee»ri:A^T'tS. 2. \i-hX-X')v9- 

J!)H5il^i:*l*®)tl^l±^c46^T'^^-5it^t), S^ft, 

10 ii*<T'^So 

[0 12 4] *«^®±MiMlCj: y CD;^ 
^(DWmm- 1 1 1 . 2 mm) (TiWfJJiWr^ X 

t2 (0. 4mm~0. 8mmgg) CDi';^f^®)t-r'f 

20 ?IJT'&5= CDJ&i^©Sfi(7);?«^t 1 (^1. 2 mm) 
^?iifOD^CDfi*t 2 (0. 4mm~0. 8mm@ 

SSbv\ ^3T-, z:©«te)i;fMI^««$ji**tc 

■o^^T®IS^a®||ffi^S^I:04 3 (|gl 'bCimm) i:BI 
4 4 (|gl 6®|ISI» IC^^fo 
.[0 12 5] 04 3ttl|l 5(D|ISIM®lSSBS)tx'f X 
i'T'fe-S. 04 3^Cj3^^T 5 -{ 7.^ 

30 (1^^#) , SSttiSSBScDlE^tr-y 5 5aliC 

x-&^z.t^m\x^^'m^w^x\.^^, -eLT, if 

m^\tt2 (0. 4mm~0. Smmg® X-&^i)\ 
04 3tC5^L/AcJ:e)tCtf>y S5 5 aa»^fi^$^lTV^5fI 
^li^C^IP^tttt 1 Giitl. 2 mm) (C-tS. 3(D|| 

i!^it ioDgi!4>s:a«(^i?*'t nzmLrzm.^mmn 
noz.t.ii^X'^^t\>''o^t)^&^^ wzmt 

«y h55att^*J:^t<-rS£'®A^'5:<, ffil^S^r^g 

[0 12 6] 04 4ttl|l 6(Dmiem(Dm^mrr^ X 
50 i7T'S)5„ 04 4lCj3V^T5 2ttli5SBSOWt-r'f;^i' 



(23) 



8 - 6 2 4 9 3 
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5 5li]Sa?S®SHittr<i/ K 5 6{±CD 
(0. 4mm~0. 8mmgS) X&^o :^m^m<D^ 

2T'fe-5tvN'^)ffi«A^*iwi -e©^* 

{*cS:«<T't-&tvOS&StS>So 20 
(0 12 7] f^lC, ^5-^1 l^l^Sg^^JST'OVN-ftV 

^)L*U l^iOA^t 27i®7t)^S:gl&W(Cfl»i1-S^IS5:it 
o^tT^-f Xi'Sg(35l§^S:04 5 (||170|lte» il 
04 6 (||18®|yg» SrMV^-Cgi^l-S. 
[0 1 2 81 04 SttHl 7(Z)|ISIC»IT'fe5)f6x-f 

Jtx-f 7. irlgfitill 5 ~l| 11 ®^^J*T'a)V ^1" tld^ 30 
am^y K|gS<^«llC2iac^i?*<Z)»®®fB^S^5:Br 

iSStcyfiT^^T.i' (1t^«f*) S:-fe-yhb, Jtx-f^^ 
;!)^lufiaiME#S(C i o TtifieS:*&«)S i:. t "f® 1 5 (D 
IQg^J-^lll 6<0^«»jT'SS(D;?*$:flS'J-rSffi#5: 

*J ffi^SJt-r >^ 5 ©leSIM^m 1 6 (J)^m 
[0 1 2 9 ] 04 6 ttHl 8 (DmMiX'&^^'T^ Xi7 50 



i:*(?DllI«m Sr^tS. tbX, ^Ig^OJtx'TXi' 
igglCJ^T^'fXi' (If^f^t) 5:iz>vhU ^t'^X^ 

n^BLtzM^. (7*-*X) W^mo. -eUTh^'V 

jg*it 2{cMf5bfe,tvW^?:^fe>. mm^o 

Jg^JtC i: »J Sf^^x-f (D^M^H 1 6 

(Z)^#jT'^<T%, mi(Dmmmt&z.tti^X' 

2a®ff*0^®ta®m5:^^{cfi'-5:ii:*^T' 

[ 0 1 3 0 ] n 1 9 0mmmt lx 2 oo^n^^&esri* 

2iL#.iiSiilC-3VNT. 04 7$:MVNT^^-tS. 04 

^^^) iiOiikomifx^ (-t^t)*)^^) *^^n€ 

ti+-4)-*:^t$5:SF03}-Nni^7Ab>X 4l0i:4l 
1 itvyX. 4 2 0 ttzLtie^ooS^gpSJ: *J?S;S.^«SSM 

PSi^yx^w^t^mx&i>o *iiiSMT't±. s*« 

icttH 1 -HSOH^ma^bfe 2ji,^.u>Xi:|iiSI© 
m^x% mm^ouyXkm.1r^. t^atr^i^vy 
xt,, lli~ll5oiQg^Jhll«tc. ^^;-^9-y\im 

i£i>P3*^T'fe'J, ^®t|3i&t'&t)*.^fStil/>X4 10, 

4 20i:sa3i^i^T— S5:UT^^6. t^uif^J^iyyx 
4 1 0 7<z)+ irxiHiff3t®ia«fS!i*Jii 0 o%m^X'$> 

mft^o z(Dtz.mz\t. mtf*ni^7Au>x4 1 

0 7 5:04 7lCa^UfeJ:9tClHIdM^lCj:oTf^-r5 
^\Z\t (1/U-7SD |HIi5®iS$h5:h<;i/ (n- 
1) i:vxe)J;eitc, <J:tJ/h^5<1-S, •t'5ct)t)*S?3IST' 
3ttr- AfC-^xSfi^lKftOSfiftS: 2 ;r J: U < 

lCd^ny5AU>X4 1 0 7®i:'(7)&fitCj3l'^T%Sji 
M^^^J:^^W-o^'>iCti>:itlZ^^X. 04 7 

©,^,f 2*^e)58irrs)^ (EI4 ix\tm) tf^tsu^y 

AuyXA 1 0 7 Sri^tSJti:. -?|f,f i*^^l6irrs 
3t (04 7r'tt?S[»g) *^5}-Nni^5Au>X4 loixm 

^l/yXA 1 0 7aj®g^{±tM-©)m5:fcifS, bfeA^ 
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3i:*^-e^> jftBPLip'gt¥®PL2p'g(Z)fiK$:|Hl©»c 

[0 13 1] $?,lC*nl^7^U>X4 1 0 7lilIUC 
[0 13 2] Sfe, 04 8lCS^tJ:-i)lCSja)ti:lHl*f)t 
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